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Background

Pathophysiology

Autonomic nervous system dysfunction that results from spinal cord injury
(SCI) disrupts normal cardiovascular homeostasis.
•
Cervical spinal cord injuries carry an increased risk for cardiovascular
abnormalities.
•
This decreased vascular resistance is due to peripheral vasodilation
secondary to interruption of sympathetic tone provided by the spinal cord.
Cervical and other higher-level spinal cord injuries are associated with
autonomic dysreflexia (AD), a manifestation of the loss of coordinated
autonomic responses to demands on heart rate and vascular tone.
•
A noxious stimulus below the level of the lesion would set off an
unregulated sympathetic signal, leading to diffuse vasoconstriction and
hypertension.

Patient Introduction
This 61 yo male spinal cord injury patient presented to the rehab hospital
1-month post C3-C7 anterior cervical decompression & fusion.
•
He was left with ventilator-dependent respiratory failure (VDRF) and
neurogenic bradycardia now s/p permanent pacemaker (PPM).
•
The patient had been monitored for fluctuating blood pressures and was
found to have resting systolic blood pressures (SBP) ranging from low
90s-100s with intermittent spikes into the 150s; to help manage his BP
he was placed on Midodrine for SBP<90.
At the time of admission to the rehab facility he was classified as a C4
ASIA-B.
•
He had a capped tracheostomy site (required
frequent suctioning), and a PEG tube (multiple
failed modified barium swallow tests).
•
He was found to have a distended bladder;
500cc on bladder scan.
•
Following placement and subsequent removal
with CIC the patient was noted to be less
responsive with BPs 60s/30s.
•
He responded rapidly to 0.5 amp epinephrine,
but within 15 minutes returned to SBP of 60.
•
After transfer to the ICU, he required a
Levophed drip, increase in Midodrine, and the
addition of Fludrocortisone to stabilize his BP.
•
It was believed that the patient had multifactorial autonomic dysfunction that lead to this
hypotensive episode.

https://www.egr.msu.edu/stbiomech/projects/urinary-bladder-mechanics-and-adaptive-remodeling-neurogenic-bladder-dysfunction

We have a SCI patient with known/discovered urinary retention.
• It is thought that his urinary retention provided an underlying
sympathetic tone
• Thus, once removed allowed for the discovery of his underlying
hypotension.
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Discussion
This case provides an opportunity to discuss different etiologies of autonomic
dysfunction in SCI patients, treatment measures, and management options.
•
This patient presented with signs and symptoms of autonomic
dysregulation.
•
As with most cervical spinal cord injuries the sympathetic outflow of
baroreceptors to the peripheral vessels is impaired. This results in a
decreased capacity to regulate vascular tone and a decreased capacity to
redistribute blood by vasomotor regulation.
The effects of autonomic dysfunction are often revealed through BP changes.
•
The BP must be carefully monitored to assure proper spinal cord and
cerebral perfusion. Spinal cord perfusion is dependent on mean arterial
pressure (MAP) and is autoregulated over a wide range of systemic BPs.
Concerns following SCI generally involve:
•
Hemodynamic monitoring and support with fluids and dopamine and/or
dobutamine; titrated to maintain a hemodynamic profile with adequate
cardiac output and a mean blood pressure > 90 mm Hg.
•
Management of respiratory complications are centered around ventilator
support with frequent suctioning and early tracheostomy assessment.
•
Bladder management is often required in the acute stage with regularly
scheduled CIC, anticholinergic medications, and alpha-blockers.

Conclusion
This case highlights the multifaceted role of the autonomic nervous
system in stabilizing hemodynamics in SCI patients.
• Several complications regularly arise within multiple organ
systems, and must be managed appropriately.
• When managing bladder complications it is important to remember
the micturition reflex and monitor BP changes.
• Regularly scheduled CIC, Anticholinergics, Alpha-blockers,
Selective alpha-1 adrenergics, and/or intermittent clamping of the
urinary catheter.
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